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Three-year outcomes and predictors for full recovery in
patients with early-stage psychosis
Ling Li1,2, Fatima Zahra Rami1,2, Bo Mi Lee1,2, Woo-Sung Kim1,2, Sung-Wan Kim 3, Bong Ju Lee4, Je-Chun Yu5, Kyu Young Lee6,
Seung-Hee Won7, Seung-Hwan Lee8, Seung-Hyun Kim9, Shi Hyun Kang10, Euitae Kim11 and Young-Chul Chung1,2✉

In the present study, various outcomes over 3-year period in patients with early stage psychosis including remission, recovery,
relapse and medication adherence were investigated. Predictor for full recovery at year 3 was also examined. Three-year follow-up
data in 534 patients with schizophrenia spectrum disorders (SSD) and psychotic disorder not otherwise specified (PNOS) were
examined for overall outcome trajectories. The data of completers at year 3 (n= 157) were used to identify predictors for recovery
using logistic regression. The rates of symptomatic remission and full recovery at 6-, 12-, 24-, and 36-month follow-up were 76.10,
69.20, 79.50, and 79.10%, and 22.80, 26.40, 28.60, and 39.60%, respectively. The rates of drop-out and relapse at 6-, 12-, 24-, and 36-
month follow-up were 25.4, 29.5, 38.6, and 51.1%, and 3.7, 8.9, 19.0, and 38.9%, respectively. The rates of good adherence and
prescription of Long-Acting Injectable Antipsychotics (LAIA) at 6-, 12-, 24- and 36-month follow-up were 87.8, 88.0, 91.9, and 93.9%,
and 18.3, 21.7, 22.0, and 25.5%, respectively. Significant predictors for full recovery were duration of untreated psychosis (DUP),
family intimacy and physical activity. We observed similar or better results on remission, recovery, and relapse rates compared to
other previous studies. Effective psychosocial intervention should be provided to shorten the gap between remission and recovery
rates and to address DUP, family issues, and exercise to enhance recovery.
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INTRODUCTION
To improve recovery and remission rates in early-stage psychosis,
it is important to understand its trajectory including remission,
recovery, and relapse especially after first episode psychosis (FEP).
Early-stage psychosis is usually defined as a clinical diagnosis
within < 2 or 5 years of psychotic illness1–3 and ≤ 2 years of
antipsychotic treatment in the present study. FEP is defined as
patients who had received < 2~16 weeks4,5, 6 months6, or
12 months7,8 of antipsychotic treatment. As there is a paucity of
studies on outcomes with early-stage psychosis, literature on FEP
will be reviewed and discussed with regard to the results of the
present study.
One systematic review reported a mean symptomatic remission

rate of 36% (range: 17–78%, with a follow-up duration of 6 months
to 7 years) in patients with FEP9. The most recent systematic
review and meta-analysis10 reported even higher rates, with a
mean remission rate of 58% (53–63%) during a mean follow-up of
5.5 years. Jääskeläinen11 reported a 17% (9–20%) recovery rate,
whereas Lally10 reported a mean recovery rate of 38% (30–46%)
over a mean follow-up of 7.2 years. A thorough understanding of
the predictors of remission and recovery in FEP is also crucial for
implementing mental health service systems. Predictors of
symptomatic remission in FEP include better premorbid function-
ing9, milder symptoms at baseline9,12,13, early response to
treatment9,12,14, and a shorter duration of untreated psychosis
(DUP)9,12,14,15. As for the predictors of recovery, similar effects have

been reported for better premorbid adjustment16–19 and a shorter
DUP12,14,15,17,18. Other factors include being female20, better
premorbid adjustment16–19, higher levels of education12,14,19,
better neurocognition15,21, premorbid IQ22, superior occupational
status14,23, being married24, adherence to medication17, favorable
personality25, and fewer negative symptoms at baseline12,16,17,20.
Psychotic relapse can have devastating consequences including

worsening of symptoms, progressive cognitive deterioration,
impaired functioning26,27, and an increased burden for care-
givers28. For young people with psychotic disorders, these relapse
events undermine any sense of hope or optimism for the future
and adversely affect their long-term psychosocial development29.
Evidence indicates that the prevalence of a relapse of positive
symptoms following treatment for FEP or first episode schizo-
phrenia (FES) is 28%, 43%, 54%, and 80% at the 1-, 1.5–2-, 3-, and
5-year follow-up, respectively15,30. One meta-analysis reported
that medication non-adherence, persistent substance use dis-
order, critical comments by caregivers, and poorer premorbid
adjustment increased the risk for relapse 4-fold, 3-fold, 2.3-fold,
and 2.2-fold, respectively30. Given the discontinuation rates for
oral antipsychotics in patients with FES of 42% at 12 months31, the
use of long-acting injectable antipsychotics (LAIA) could be a
valuable option to prevent medication discontinuation and
subsequent relapse. However, despite the clear advantages of
using LAIA on clinical outcomes in FES, the prevalence of using
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LAIA after first hospitalization for SZ is actually quite low, at
8–10%32.
The Korea Early Psychosis Study (KEPS) is a prospective

naturalistic observational cohort study involving patients with
early-stage psychosis. The project took place from December 2014
to December 2021, and 11 hospitals participated. This was the first
long-term prospective cohort study in Korea. It focused on overall
outcome trajectories, including the rates of remission, recovery,
drop-out, relapse, medication adherence, and prescription fre-
quency of LAIA. Given that the prevalence of self-reported
childhood abuse is common (26–39%) among patients with
psychosis33 and rumination is associated with various psycho-
pathologies in psychosis34–36, we were particularly interested in
examining the impact of childhood trauma and rumination on
outcomes in year 3 among patients with early-stage psychosis. We
also narrowed our focus to schizophrenia spectrum disorders
(SSD) and psychotic disorder not otherwise specified (PNOS), more
homogenous groups. The aims of the present study were to
identify various outcomes over a 3-year period in patients with
early-stage psychosis, including remission, recovery, relapse, and
medication adherence. We also examined predictors for full
recovery at year 3 using logistic regression.

METHODS
Participants
The subjects enrolled in the current study were from the KEPS. We
used data collected from January 2015 to July 2020. At the time of
analysis, 657 patients with early-stage psychosis had enrolled.
Early-stage was defined as the duration of adequate antipsychotic
treatment of more than 4 weeks but less than or equal to 2 years.

We restricted analysis to individuals diagnosed as having SSD
(schizophrenia [SZ] and schizophreniform disorder [SZFD]) and
PNOS. Ultimately, 534 patients with early-stage psychosis were
included in the study; notably, these patients had different
durations of follow-up from registration (for details, see Fig. 1).
Diagnoses were established using the criteria of the Diagnostic
and Statistical Manual of Mental Disorders fourth edition37 and the
Korean version of the Mini-International Neuropsychiatric Inter-
view38. Two experienced psychiatrists from each institute partici-
pated in the diagnostic evaluation and reached a consensus on
final diagnosis through discussion. All participants provided
written informed consent in accordance with the protocol
approved by the Ethics Committee of Jeonbuk National University
Hospital and other participating hospitals (approval number CUH
2014-11-002).

Assessments
Demographic and clinical data. Sociodemographic data (age, sex,
education, type of medical insurance, and job type) were obtained
at baseline. A family history of psychotic disorders, duration of
untreated psychosis (DUP), duration of illness (DI), the Positive and
Negative Syndrome Scale (PANSS)39, Clinical Global Impression
(CGI) scales40, Social and Occupational Functioning Assessment
Scale (SOFAS)41, the Calgary Depression Scale for Schizophrenia
(CDSS)42,43, the Columbia-Suicide Severity Rating Scale (C-SSRS)44,
and comorbid mental disorders were evaluated. DUP was defined
as the interval between the onset of psychotic symptoms and
initiation of antipsychotic treatment or hospitalization for
psychosis. Clinical data on psychopathology were obtained at
baseline, and at 2, 6, 9, 12, 18, 24, 30, and 36 months, with the
exception of the CDSS and C-SSRS, which were evaluated at
baseline and at 6, 12, 24, and 36 months. To ensure inter-rater
reliability between the sites for the PANSS, SOFAS and C-SSRS,
psychiatrists with more than 3 years of experience in this field
participated in the ratings process and several workshops were
held during the recruitment period.

Self-rated variables. This was the first prospective observational
study in Korea, so we had no a priori variables of interest except
for childhood trauma, and included variables based on a review of
the literature on recovery. The scales surveyed at baseline were
the Big Five Inventory (BFI-10)45–48, Brief Core Schema Scales
(BCSS)49,50, Brief Resilience Scale (BRS)45,46,51, Brooding Scale
(BS)52, Diet History Questionnaire (DHQ)53,54, Early Trauma
Inventory Self Report-Short Form (ETISR-SF)55, Family Adaptability
and Cohesion Evaluation Scales III (FACES-III)56,57, Family Intimacy
(FI, 5-point Likert scale), Physical Activity Rating (PAR)58,59, and the
Korean version of the Subjective Well-being Under Neuroleptics-
Short Form (K-SWN)60,61. The BS consisting of 11 items measures
the degree of rumination about past negative events. The DHQ
score is categorized as poor (20–49), usual (50–79), or good
(80–100).

Definitions of remission, recovery, drop-out, and relapse. The
operational definition of symptomatic remission was a score of
≤3 on eight items of the PANSS (P1, P2, P3, N1, N4, N6, G5, and
G9)62. The criteria for full recovery were based on those of
previous studies15,63–65. These were (a) symptomatic recovery:
score of ≤2 on the eight items of the PANSS; and (b) functional
recovery: adequate social interaction (at least two meetings with a
familiar person per month) and occupational functioning (having
a job for more than 1/2 of the total duration, attending school
regularly, or competence in the homemaker role). A duration of
remission was 2 and 6 months at the 6-month follow-up and 12-,
24-, and 36-month follow-ups, respectively. For a full recovery, the
remission duration was 2-, 6-, and 12-months at the 6-month, 12-
month, and 24- and 36-month follow-ups, respectively. Drop-out

Fig. 1 Flowchart illustrating numbers of subjects assessed or
dropped out at each follow-up. aInclude schizoaffective disorder,
delusional disorder and brief psychotic disorder. bSubjects regis-
tered ≤6-m ago. cCompleter. dSubjects registered at least 6-, 12-, 24-,
or 36-m ago. eCumulative number of subjects registered ≤12-, 24- or
36-m ago plus subjects once dropped out and reentered the study.
fCumulative number of drop-out (follow-up loss 118, withdrawal of
consent 41 and death 5).
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was defined as missing two consecutive visits to the outpatient
clinic. Relapse was defined as an exacerbation of symptoms
≥2 months after remission, such as psychiatric hospitalization, a
CGI-S score ≥ 4 with an increase of ≥2, a CGI-I score ≥ 6 (much
worse), a score of ≥4 for a psychosis item (P1, P2, P3, and P6) with
an increase of ≥2, a ≥ 25% increase in the total PANSS score or
a ≥ 10-point increase if the baseline score was ≤40, deliberate self-
injury, clinically serious suicide or homicide ideation, a suicide
attempt, or violent behavior resulting in significant injury to
another person or property66. Patients were considered to have
had a relapse if the re-emerged symptoms lasted for at least
1 week. To ensure inter-rater reliability for the PANSS and
outcome evaluation among the sites, psychiatrists with more
than 2 years of experience in this field participated in the rating
process, and several workshops were held during the recruitment
period. Medication adherence, prescription frequency of LAIA, and
rates of accessing the mental health welfare center were also
evaluated.

Statistical analysis
The baseline data of subjects who were followed up to the 3-year
versus those that had dropped out were compared using chi-
square or independent t-tests, as appropriate. We estimated rates
of remission and full recovery at 6-, 12-, 24- and 36-month follow-
up for total subjects as well as subgroups with SZ, SZFD or PNOS.
For logistic regression, the baseline data of the completers at
3-year follow-up (n= 161) were used to identify the predictors of a
full recovery at year 3 in total subjects as well as subgroups with
SZ, SZFD or PNOS. The demographic and clinical variables were
tested initially using univariate regression analysis; variables with
p-values of p ≤ 0.10 were then further evaluated using stepwise
regression. All analyses were performed in R (version 3.4.0; R Core
Team) and R Studio (version 1.0.143; R Foundation for Statistical
Computing, Vienna, Austria). Significance was set to an alpha level
of 0.05, and all p-values were two-sided.

RESULTS
Table 1 lists the demographic and clinical characteristics of the
534 subjects. Figure 1 presents the number of completers/ to be
followed up and the drop-out at each follow-up point. The rates of
symptomatic remission at the 6-, 12-, 24-, and 36-month follow-up

Table 1. Demographic and baseline clinical characteristics of
participants (n= 534).

n Mean ± SD

Gender 534

male 208 (39.0)

female 326 (61.0)

Age, years 534 28.4 ± 8.5

Education 534

Elementary school 5 (0.9)

Middle school 205 (38.4)

University 324 (60.7)

Type of medical insurance 534

Health insurance 508 (95.1)

Near poor 4 (0.7)

Medicaid 22 (4.1)

Job type 533

Unemployment 219 (41.1)

Non-professional 289 (54.2)

Professional 25 (4.7)

Family history of psychosis 534

No 460 (86.1)

Yes 74 (13.9)

DUP, months 533 14.1 ± 26.3

DI, months 534 21.2 ± 29.6

Diagnosis 534

Schizophrenia 367 (68.7)

Schizophreniform disorder 101 (18.9)

Psychotic disorder NOS 66 (12.4)

Comorbid mental disorder 534

No 464 (86.9)

Yesa 70 (13.1)

PNASS 534

Positive 18.4 ± 7.4

Negative 17.5 ± 7.1

General 37.9 ± 12.5

Total 73.8 ± 24.2

CDSS, total score 531 5.3 ± 4.8

C-SSRS

Concreteness of suicidal ideation 197 2.7 ± 1.3

Intensity of suicidal ideation 194 2.5 ± 1.1

SOFAS 533 56.5 ± 13.5

BCSS, mean 505

Self 1.7 ± 0.8

Others 1.8 ± 0.7

BFI-10, mean 502

Extraversion 2.9 ± 0.8

Agreeableness 3.4 ± 0.7

Conscientiousness 3.1 ± 0.8

Neuroticism 2.9 ± 0.8

Openness 3.5 ± 0.9

BRS, mean 505 2.8 ± 0.8

BS, total 506 15.3 ± 8.4

DHQ, total 500 66.1 ± 15.1

20–49 74 (14.8)

50–79 325 (65)

80–100 101 (20.2)

ETISR-SF 506

General trauma 1.7 ± 1.9

Physical abuse 1.8 ± 1.7

Emotional abuse 1.8 ± 1.8

Table 1 continued

n Mean ± SD

Sexual abuse 0.6 ± 1.1

Total 5.9 ± 4.9

FACES-III, total 468 61.0 ± 13.5

FI, mean 458 3.6 ± 0.9

KmSWN, total 503 60.4 ± 18.9

PAR 505

Frequency 2.6 ± 2.4

Intensity 1.7 ± 1.8

BCSS Brief Core Schema Scales, BFI-10 Big Five Inventory, BRS Brief
Resilience Scale, BS Brooding scale, CDSS Calgary Depression Scale for
Schizophrenia, C-SSRS Columbia-Suicide Severity Rating Scale, DI Duration
of illness, DHQ Diet History Questionnaire, DUP duration of untreated
psychosis, ETISR-SF Early Trauma Inventory Self Report-Short Form, FACES-III
Family Adaptability and Cohesion Evaluation Scales III, FI Family Intimacy,
KmSWN Korean modification of Subjective Well-being Under Neuroleptics-
Short Form, m months, NOS not otherwise specified, PANSS Positive and
Negative Syndrome Scale, PAR Physical Activity Rating, SOFAS Social and
Occupational Functioning Assessment Scale.
aNo substance use disorders.
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in total subjects were 76.10, 69.20, 79.50, and 79.10%, and rates of
full recovery at the same time points were 22.80, 26.40, 28.60, and
39.60% (Fig. 2 and Table S1). In the subgroup analysis, remission
and recovery rates for SZFD and PNOS were higher in most of the
follow-ups compared to those for SZ (Table S1). The rates of drop-
out and relapse at the 6-, 12-, 24-, and 36-month follow-ups in
total subjects were 25.4, 29.5, 38.6, and 51.1%, and 3.7, 8.9, 19.0,
and 38.9%, respectively (Table 2). In subgroup analysis, the drop-
out rates for PNOS were higher at all follow-ups compared to SZ
and SZFD. The relapse rates for SZFD and PNOS were higher at
later follow-ups (24- and 36-month) compared to SZ. The rates of
good adherence and metabolic syndrome at the 6-, 12-, 24-, and
36-month follow-ups in total subjects were 87.8, 88.0, 91.9, and
93.9%, and 12.8, 17.4, 22.0, and 11.5%, respectively (Table 3). In
subgroup analysis, PNOS showed lower rates of good adherence

at all follow-ups compared to SZ and SZFD. The prescription rates
of LAIA were 9.7% at baseline and 18–26% at follow-ups. Rates of
accessing the mental health welfare facilities at baseline and at 6-,
12-, 24-, and 36-month were 7.4, 12.4, 11.0, 10.4, and 12.1%,
respectively (Table 4).
A comparison of the demographic and clinical characteristics of

subjects being followed up versus those that had dropped out
revealed no significant differences, with the exception of
education and intensity of suicidal ideation (Table S2). Stepwise
logistic regression revealed that significant predictors for full
recovery were log(DUP+ 1) (odds ratio [OR] 0.534, 95% con-
fidence intervals [CI]= 0.364–0.758; p= 0.001), FI (OR 2.262, 95%
CI= 1.361–3.967; p= 0.003) and PAR intensity (OR, 1.231, 95%
CI= 1.013–1.512; p= 0.040) (Table 5). Table S3 presents the results
of predictors by univariate logistic regression. In subgroup
analysis, significant predictors for full recovery in SZ were
log(DUP+ 1) (OR 0.455, 95% CI= 0.276–0.709; p= 0.001),
PANSS-positive (OR 0.929, 95% CI= 0.865–0.991; p= 0.033) and
FI (OR, 2.405, 95% CI= 1.346–4.643; p= 0.005) (Table S4). For SZFD
and PNOS, there were no significant predictors (Tables S3–2 and
S3–3).

DISCUSSION
Psychotic disorders have huge effects in terms of disruption to
personal psychosocial development, caregiver burden, and
medical costs. To help patients with early-stage psychosis recover,
it is critical to understand the disorder’s trajectory including
remission, recovery, and relapse. The KEPS enabled us to
investigate outcomes over a 3-year period and identify the
predictors for a full recovery at year 3 in patients with early-stage
psychosis.
We observed remission and full recovery rates of 69–80% and

23–40% in total subjects, respectively, over the 3-year follow-up
period. One previous systematic review reported that the mean
remission rate in FEP was 36%9, and another reported a rate of
58%10. In Asian populations, symptomatic remission rates at the 1-
and 3-year follow-ups have been reported at 60%13 and 59%14,
respectively. The most recent study reported that 70% of FEP
patients achieved symptomatic remission within the first
24 months of treatment19. With regard to recovery rate, studies
have reported 17% (9–20%) over 10 years in SZ11 and 38%
(30–46%) with a mean follow-up of 7.2 years in FEP10. Overall, our
findings on remission and full recovery are similar to or better
than those of previous studies. We applied more strict criteria of
symptom improvement for full recovery (≤2 on the eight items of

Fig. 2 Rates (%) of outcomes over 3-year follow-up. Symptomatic
remission (SR) and full recovery (FR) in a total participants and b in
patients with schizophrenia (SZ), schizophreniform disorder (SZFD)
or psychotic disorder NOS (PNOS).

Table 2. Cumulative rates (%) of drop-out and relapse in follow-up time.

6m 12m 24m 36m

Drop-out

Totala 25.4 (130/512) 29.5 (139/471) 38.6 (160/415) 51.1 (164/321)

Schizophrenia 24.6 (87/354) 29.6 (95/321) 37.8 (111/294) 50.6 (120/237)

Schizophreniform disorder 21.1 (20/95) 25.5 (24/94) 37.0 (30/81) 45.5 (25/55)

PNOS 36.5 (23/63) 35.7 (20/56) 47.5 (19/40) 65.5 (19/29)

Relapseb

Totala 3.7 (14/382) 8.9 (30/336) 19.0 (50/263) 38.9 (68/175)

Schizophrenia 3.4 (9/267) 8.3 (19/229) 14.9 (28/188) 32.0 (41/128)

Schizophreniform disorder 2.7 (2/75) 11.3 (8/71) 31.5 (17/54) 58.3 (21/36)

PNOS 7.5 (3/40) 8.3 (3/36) 23.8 (5/21) 54.5 (6/11)

PNOS Psychotic disorder not otherwise specified, m months.
aTotal participants with schizophrenia, schizophreniform disorder or PNOS.
bThose who were dropped out without relapse were not counted but those who were dropped out without relapse and re-followed up were counted for
denominator.
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the PANSS) compared to most earlier studies10,19,23, and used
Andreasen et al.’s (2005)62 remission criteria (≤3 on the eight items
of the PANSS). We were eager to compare our results with other
studies using the same criteria as ours, but we could only find one
study that reported a 9.9% recovery rate over a mean period of
10.2 years of follow-up65; notably, those authors applied 2 years of
sustained improvement, and participants were at various stages of
illness. Especially, it was of interest to observe higher remission
and recovery rates in SZFD and PNOS compared to SZ at 6- and
12-month follow-ups. This finding is in line with our previous
report67 and other studies68. However, remission and recovery
rates in PNOS were lower compared to SZ at 24- and/or 36-month
follow-ups. This may be due to higher drop-out rate in PNOS67

leaving more severe subjects to be followed up. Regardless of the
various results among the studies, the key point of emphasis is the
large gap between remission and recovery rates over a 3-year
continuous period. Hence, it seems imperative to provide
intensive psychosocial interventions to those who have achieved
symptomatic remission but are still suffering from functional
impairment.
With regard to drop-out rates, our results are in line with one

systematic review69 that reported disengagement rates for FEP
ranging from 20.5–40% across studies and concluded that about
30% of people disengage from treatment, despite ongoing
therapeutic need. Given the importance of the continuity of care

for FEP, our findings strongly suggest that hospital-based case
management be provided to ensure successful engagement in
treatment. The Korea Ministry of Health and Welfare has recently
incorporated this into their 2020 comprehensive plan for mental
health promotion. With regard to relapse rates, our rates are
relatively low compared to those of other studies30,70. This may be
due to the fact that we did not include those who had dropped
out without relapse, but other studies have also calculated the
relapse rate using the same method we used71,72. Alternatively, it
may be related to the high percentage of good adherence in the
present study. It should be noted, however, that adherence was
calculated only for participants with an adherence rating. In other
words, if we included ‘drop-out’ as poor adherence, the rates of
good and poor adherence would be lower and higher than the
current ones, respectively. Another possibility may be associated
with the modest prescription rate of LAIA. The prescription rate of
LAIA was roughly 18–26% in the present study, which is
considerably higher than the 15.3% reported for East Asian
countries73 and even the 3.3% rate reported for Korea74.
Considering that LAIA acceptance rates have been reported at
32.7% for patients with FEP75 and that psychiatrists offered
antipsychotic depot treatment to only 35% of their patients
suffering from SZ or schizoaffective disorder76, there seems to be
more room for LAIA. It is of interest that relapse rates in PNOS
were relatively higher compared to SZ. Considering the high drop-

Table 3. Rates (%) of medication adherence and LAIA and its doses (mean ± SD mg) over 3-year follow-up.

Baseline 6m (n= 382) 12m (n= 332) 24m (n= 255) 36m (n= 157)

Adherence

Good (≥80)

Totala 87.8 (318/362) 88.0 (271/308) 91.9 (217/236) 93.9 (138/147)

Schizophrenia 91.7 (232/253) 90.1 (192/213) 94.0 (157/167) 94.7 (107/113)

Schizophreniform
disorder

81.9 (59/72) 90.6 (58/64) 92.0 (46/50) 92.3 (24/26)

PNOS 73.0 (27/37) 67.7 (21/31) 73.7 (14/19) 87.5 (7/8)

Fair (50~79)

Totala 7.5 (27/362) 5.5 (17/308) 3.0 (7/236) 2.7 (4/147)

Schizophrenia 4.3 (11/253) 4.7 (10/213) 1.8 (3/167) 3.5 (4/113)

Schizophreniform
disorder

12.5 (9/72) 1.6 (1/64) 4.0 (2/50)

PNOS 18.9 (7/37) 19.4 (6/31) 10.5 (2/19)

Poor (≤49)

Totala 4.7 (17/362) 6.5 (20/308) 5.1 (12/236) 3.4 (5/147)

Schizophrenia 4.0 (10/253) 5.2 (11/213) 4.2 (7/167) 1.8 (2/113)

Schizophreniform
disorder

5.6 (4/72) 7.8 (5/64) 4.0 (2/50) 7.7 (2/26)

PNOS 8.1 (3/37) 12.9 (4/31) 15.8 (3/19) 12.5 (1/8)

LAIA 9.7 (52) 18.3 (70) 21.7 (72) 22.0 (56) 25.5 (40)

Aripiprazole monohydrate
once-monthlyb

11.3 (6)/818.3 ± 246.7 27.1 (19)/
543.2 ± 227.5

32.0 (23)/
518.3 ± 213.1

51.8 (29)/
499.1 ± 226.7

57.5 (23)/
558.7 ± 254.6

Paliperidone palmitate
once-monthlyb

86.8 (46)/
597.8 ± 242.1

72.9 (51)/
550.1 ± 231.6

68.1 (49)/
522.3 ± 217.6

48.2 (27)/
502.2 ± 236.3

42.5 (17)/
546.6 ± 247.5

Metabolic syndrome

Totala 12.8 (36/281) 17.4 (44/253) 22.0 (40/182) 11.5 (3/26)

Schizophrenia 13.6 (26/191) 17.5 (29/166) 23.6 (29/123) 5.9 (1/17)

Schizophreniform disorder 12.7 (8/63) 20.0 (12/60) 19.1 (9/47) 28.6 (2/7)

PNOS 7.4 (2/27) 11.1 (3/27) 16.7 (2/12) - (0/2)

LAIA Long-Acting Injectable Antipsychotics, m months, PNOS Psychotic disorder not otherwise specified.
aTotal participants with schizophrenia, schizophreniform disorder or PNOS.
b% (n)/Chlorpromazine equivalent dose of LAIA.
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out rate in PNOS, this highlights the special need to provide
psychoeducation or compliance therapy to patients with early
PNOS. Additionally, rates of users accessing community mental
health welfare centers were low, even though the rates of eligible
patients were relatively high (44–60%). This signifies that referral is
not effective, possibly due to resistance among psychiatrists (low
referral rates) or patients and their caregivers (fear of being
exposed to new persons), or the facilities of the mental health
welfare centers may be inadequate.
With regard to predictors of full recovery, significant factors were

shorter DUP, FI and intensity of the PAR. Accumulating evidence
indicates an association between a shorter DUP and FEP
recovery12,14,15,17,18. The DUP can be reduced by early interven-
tion77 and by a 2-week referral-to-treatment target for psychosis78.
Considering that the DUP in the present study was
14.1 ± 26.3 months, more active awareness campaigns and the
establishment of effective referral systems are required. Interest-
ingly, to our knowledge, this is the first study to report the
significant associations of FI and intensity of the PAR with recovery
in early-stage psychosis. Two previous studies using qualitative
interviews revealed that family plays a critical role in the recovery
process56,79. Evidence also suggests that exercise positively affects
brain abnormalities, cognitive function, social-role functioning,
quality of life, symptomatology, and obesity in psychosis80.
Therefore, it is not surprising that FI and physical activity have
positive effects on recovery. Interestingly, frequency of PAR was not
linked to recovery. In SZ, predictors were not different except the
PANSS-positive which showed a negative association with recovery.
The present study had several limitations that should be

considered. First, we did not include the drop-out in calculating
remission, recovery, relapse (only drop-out without relapse not
counted), and adherence. It is possible that we underestimated
those rates, by assuming that the drop-out could be worst cases.
We are planning to review the medical records of these patients
through cooperation from the Health Insurance Review and
Assessment Service. Second, we did not include variables affecting
strongly outcomes such as premorbid functioning and cognition
which may have affected the results. It is of note that our focus
was on childhood trauma, rumination and lifestyle factors (diet
and exercise), not already well-known factors. Third, as the

definition of the early stage seems loose and may recruit
heterogeneous subjects, findings should be interpreted cautiously.
Fourth, we did not collect information on medication adherence
from family members, which may have affected the validity of the
adherence rating. Fifth, childhood trauma was evaluated on the
self-rating scale, ETISR-SF. To enhance reliability, interview-based
assessment is the preferred option. Despite these caveats, this
study provides comprehensive results on clinical outcomes over a
3-year period in patients with early-stage psychosis. Especially, our
findings highlight the importance of FI and physical exercise in
improving clinical outcomes in patients with early-stage psychosis.
In conclusion, we observed similar or better results in terms of
remission, recovery, and relapse rates compared to other previous
studies. Effective psychosocial intervention should be provided to
shorten the gap between remission and recovery rates. More
specifically, psychosocial intervention targeting DUP, family issues,
and exercise would be helpful to enhance recovery.

DATA AVAILABILITY
The data used in this study can be acquired upon request. Because of restrictions
based on privacy regulations and informed consent of participants, data cannot be
made freely available in a public repository.

CODE AVAILABILITY
All relevant analysis scripts are available upon request.

Received: 25 April 2022; Accepted: 15 October 2022;

REFERENCES
1. Avery, S. N. et al. Relational memory in the early stage of psychosis: a 2-year

follow-up study. Schizophr. Bull 47, 75–86 (2021).
2. Gitlin, M. et al. Clinical outcome following neuroleptic discontinuation in patients

with remitted recent-onset schizophrenia. Am. J. Psychiatry 158, 1835–1842
(2001).

3. Guo, W. et al. Right lateralized white matter abnormalities in first-episode, drug-
naive paranoid schizophrenia. Neurosci. Lett. 531, 5–9 (2012).

4. Martinuzzi, E. et al. Stratification and prediction of remission in first-episode
psychosis patients: the OPTiMiSE cohort study. Transl. Psychiatry 9, 20 (2019).

5. Nishioka, M. et al. Comprehensive DNA methylation analysis of peripheral blood
cells derived from patients with first-episode schizophrenia. J. Hum. Genet. 58,
91–97 (2013).

6. Kane, J. M. et al. Comprehensive versus usual community care for first-episode
psychosis: 2-year outcomes from the NIMH RAISE early treatment program. Am. J.
Psychiatry 173, 362–372 (2016).

7. Haukvik, U. K. et al. No progressive brain changes during a 1-year follow-up of
patients with first-episode psychosis. Psychol. Med. 46, 589–598 (2016).

8. Stroup, T. S. et al. The National Institute of Mental Health Clinical Antipsychotic
Trials of Intervention Effectiveness (CATIE) project: schizophrenia trial design and
protocol development. Schizophr. Bull 29, 15–31 (2003).

9. AlAqeel, B. & Margolese, H. C. Remission in schizophrenia: Critical and systematic
review. Harv. Rev. Psychiatry 20, 281–297 (2012).

10. Lally, J. et al. Remission and recovery from first-episode psychosis in adults:
systematic review and meta-analysis of long-term outcome studies. Br. J. Psy-
chiatry 211, 350–358 (2017).

Table 4. User rates (%) for mental health welfare center.

Baseline 6m 12m 24m 36m

Candidatea 85.0 (464/546) 60.0 (235/392) 50.0 (171/343) 43.6 (114/261) 54.6 (88/161)

User 7.4 (40/546) 12.4 (49/392) 11.0 (38/343) 10.4 (26/261) 12.1 (19/161)

m months.
aThose who were rated as having SOFAS score ≤ 70.

Table 5. Predictors of full recovery at 3-year follow-up in patients with
early stage psychosisa (n= 157).

OR 95% CI p-value

Log(DUP+ 1) 0.534 0.364–0.758 0.001

PANSS, negative 0.948 0.892–1.004 0.078

FI, mean 2.262 1.361–3.967 0.003

PAR, intensity 1.231 1.013–1.512 0.040

CI confidence interval, DUP duration of untreated psychosis, FI Family
Intimacy, OR odds ratio, PAR Physical Activity Rating, PNOS Psychotic
disorder not otherwise specified.
aTotal participants with schizophrenia, schizophreniform disorder or PNOS.
The bolded values are significantly different.

L. Li et al.

6

Schizophrenia (2022)    87 Published in partnership with the Schizophrenia International Research Society



11. Jääskeläinen, E. et al. A systematic review and meta-analysis of recovery in
schizophrenia. Schizophr. Bull. 39, 1296–1306 (2013).

12. Verma, S., Subramaniam, M., Abdin, E., Poon, L. Y. & Chong, S. A. Symptomatic and
functional remission in patients with first-episode psychosis. Acta Psychiatr. Scand
126, 282–289 (2012).

13. Chang, W. C. et al. The concurrent and predictive validity of symptomatic
remission criteria in first-episode schizophrenia. Schizophr. Res. 143, 107–115
(2013).

14. Chang, W. C. et al. Prediction of remission and recovery in young people pre-
senting with first-episode psychosis in Hong Kong: a 3-year follow-up study. Aust.
N. Z. J. Psychiatry 46, 100–108 (2012).

15. Robinson, D. G., Woerner, M. G., McMeniman, M., Mendelowitz, A. & Bilder, R. M.
Symptomatic and functional recovery from a first episode of schizophrenia or
schizoaffective disorder. Am. J. Psychiatry 161, 473–479 (2004).

16. Austin, S. F. et al. Predictors of recovery in first episode psychosis: the OPUS
cohort at 10 year follow-up. Schizophr. Res. 150, 163–168 (2013).

17. Petersen, L. et al. Predictors of remission and recovery in a first-episode schizo-
phrenia spectrum disorder sample: 2-year follow-up of the OPUS trial. Can. J.
Psychiatry 53, 660–670 (2008).

18. Wunderink, L., Sytema, S., Nienhuis, F. J. & Wiersma, D. Clinical recovery in first-
episode psychosis. Schizophr. Bull. 35, 362–369 (2009).

19. Phahladira, L. et al. Early recovery in the first 24 months of treatment in first-
episode schizophrenia-spectrum disorders. NPJ Schizophr. 6, 2 (2020).

20. Albert, N. et al. Predictors of recovery from psychosis Analyses of clinical and
social factors associated with recovery among patients with first-episode psy-
chosis after 5 years. Schizophr. Res. 125, 257–266 (2011).

21. Faber, G. et al. Neurocognition and recovery in first episode psychosis. Psychiatry
Res. 188, 1–6 (2011).

22. Molina-García, M. et al. The role of premorbid IQ and age of onset as useful
predictors of clinical, functional outcomes, and recovery of individuals with a first
episode of psychosis. J. Clin. Med. 10, 2474 (2021).

23. O’Keeffe, D. et al. The iHOPE-20 study: Relationships between and prospective
predictors of remission, clinical recovery, personal recovery and resilience
20 years on from a first episode psychosis. Aust. N. Z. J. Psychiatry 53, 1080–1092
(2019).

24. Rosen, K. & Garety, P. Predicting recovery from schizophrenia: a retrospective
comparison of characteristics at onset of people with single and multiple epi-
sodes. Schizophr. Bull. 31, 735–750 (2005).

25. Harrow, M. & Jobe, T. H. Factors involved in outcome and recovery in schizo-
phrenia patients not on antipsychotic medications: a 15-year multifollow-up
study. J. Nerv. Ment. Dis. 195, 406–414 (2007).

26. Kane, J. M. Treatment strategies to prevent relapse and encourage remission. J.
Clin. Psychiatry 68, 27–30 (2007).

27. Taylor, M. et al. Towards consensus in the long-term management of relapse
prevention in schizophrenia. Hum. Psychopharmacol 20, 175–181 (2005).

28. Almond, S., Knapp, M., Francois, C., Toumi, M. & Brugha, T. Relapse in schizo-
phrenia: costs, clinical outcomes and quality of life. Br. J. Psychiatry 184, 346–351
(2004).

29. Penn, D. L., Waldheter, E. J., Perkins, D. O., Mueser, K. T. & Lieberman, J. A.
Psychosocial treatment for first-episode psychosis: a research update. Am. J.
Psychiatry 162, 2220–2232 (2005).

30. Alvarez-Jimenez, M. et al. Risk factors for relapse following treatment for first
episode psychosis: a systematic review and meta-analysis of longitudinal studies.
Schizophr. Res. 139, 116–128 (2012).

31. Kahn, R. et al. Effectiveness of antipsychotic drugs in first-episode schizophrenia
and schizophreniform disorder: an open randomized clinical trial. Lancet 371,
1085–1097 (2008).

32. Tiihonen, J. et al. A nationwide cohort study of oral and depot antipsychotics
after first hospitalization for schizophrenia. Am. J. Psychiatry 168, 603–609
(2011).

33. Bonoldi, I. et al. Prevalence of self-reported childhood abuse in psychosis: a meta-
analysis of retrospective studies. Psychiatry Res. 210, 8–15 (2013).

34. Badcock, J. C. et al. The role of emotion regulation in auditory hallucinations.
Psychiatry Res. 185, 303–308 (2011).

35. Halari, R. et al. Rumination and negative symptoms in schizophrenia. J. Nerv.
Ment. Dis. 197, 703–706 (2009).

36. Thomas, N. et al. Rumination, depressive symptoms and awareness of illness in
schizophrenia. Behav. Cogn. Psychother. 42, 143–155 (2014).

37. American Psychiatric Association. Diagnostic and statistical manual of mental
disorders: DSM-IV. (Washington, DC, 1994)

38. Yoo, W. S. et al. Validity of Korean version of the mini-international neu-
ropsychiatric interview. Anxiety and Mood 2, 50–55 (2006).

39. Kay, S. R., Fiszbein, A. & Opler, L. A. The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophr. Bull. 13, 261–276 (1987).

40. Guy W. ECDEU Assessment Manual for Psychopharmacology. (Rockville, MD, U.S.
Department of Health, Education, and Welfar, 1976)

41. Goldman, H. H., Skodol, A. E. & Lave, T. R. Revising axis V for DSM-IV: a review of
measures of social functioning. Am. J. Psychiatry 149, 1148–1156 (1992).

42. Addington, D., Addington, J. & Schissel, B. A depression rating scale for schizo-
phrenics. Schizophr. Res. 3, 247–251 (1990).

43. Kim, S. W. et al. Diagnostic validity of assessment scales for depression in patients
with schizophrenia. Psychiatry Res. 144, 57–63 (2006).

44. Pai, D., Woo, J. M., Son, M. H. & Lee, C. The reliability and validity of the korean
version of columbia-suicide severity rating scale in alcohol dependent patients. J.
Korean Neuropsychiatr. Assoc. 54, 222–227 (2015).

45. Harrow, M. & Jobe, T. Factors involved in outcome and recovery in schizophrenia
patients not on antipsychotic medications: A 15-year multi-followup study. J.
Nerv. Ment. Dis. 195, 406–414 (2007).

46. Harrow, M., Jobe, T. H. & Faull, R. N. Do all schizophrenia patients need anti-
psychotic treatment continuously throughout their lifetime? A 20-year long-
itudinal study. Psychol. Med. 42, 2145–2155 (2012).

47. Rammstedt, B. & John, O. P. Measuring personality in one minute or less: A 10-
item short version of the big five inventory in English and German. J. Res. Pers. 41,
203–212 (2007).

48. Kim, S. Y. et al. Standardization and Validation of Big Five Inventory-Korean
Version(BFI-K) in Elders. Korean J. Biol. Psychiatry 17, 15–25 (2010).

49. Taylor, C. D. & Harper, S. F. Early maladaptive schema, social functioning and
distress in psychosis: A preliminary investigation. Clin. Psychol. 21, 135–142
(2017).

50. Fowler, D. et al. The Brief Core Schema Scales (BCSS): psychometric properties
and associations with paranoia and grandiosity in non-clinical and psychosis
samples. Psychol. Med. 36, 749–759 (2006).

51. Smith, B. W. et al. The brief resilience scale: assessing the ability to bounce back.
Int. J. Behav. Med. 15, 194–200 (2008).

52. Kim, J. H. et al. The development of the brooding scale. Psychiatr. Investig. 16,
443–449 (2019).

53. Teasdale, S., Mörkl, S. & Müller-Stierlin, A. S. Nutritional psychiatry in the treat-
ment of psychotic disorders: Current hypotheses and research challenges. Brain
Behav. Immun Health 5, 100070 (2020).

54. Jhon, M. et al. Gender-specific risk factors for low bone mineral density in
patients taking antipsychotics for psychosis. Hum. Psychopharmacol. 33, e2648
(2018).

55. Bremner, J. D., Bolus, R. & Mayer, E. A. Psychometric properties of the Early
Trauma Inventory-Self Report. J. Nerv. Ment. Dis. 195, 211–218 (2007).

56. Topor, A. et al. Others: the role of family, friends, and professionals in the recovery
process. Arch. Androl. 9, 17–37 (2006).

57. Edman, S. O., Cole, D. A. & Howard, G. S. Convergent and discriminant validity
of FACES-III: family adaptability and cohesion. Fam. Process 29, 95–103
(1990).

58. Lambden, B., Berge, J. & Forsell, Y. Structured physical exercise and recovery from
first episode psychosis in young adults, the FitForLife study. Psychiatr. Res. 267,
346–353 (2018).

59. Jackson, A. S. et al. Prediction of functional aerobic capacity without exercise
testing. Med. Sci. Sports Exerc. 22, 863–870 (1990).

60. Kim, S. W. et al. A validation study of the Korean version of the subjective well-
being under neuroleptic treatment scale-short form. Korean J. Psychopharmacol.
18, 221–230 (2007).

61. Naber, D. et al. Improvement of schizophrenic patients’ subjective well-being
under atypical antipsychotic drugs. Schizophr. Res. 50, 79–88 (2001).

62. Andreasen, N. C. et al. Remission in schizophrenia: proposed criteria and rationale
for consensus. Am. J. Psychiatry 162, 441–449 (2005).

63. Henry, L. P. et al. The EPPIC follow-up study of first-episode psychosis: longer-
term clinical and functional outcome 7 years after index admission. J. Clin. Psy-
chiatr. 71, 716–728 (2010).

64. Kim, S. W. et al. Design and methodology of the Korean early psychosis cohort
study. Psychiatry Investig 14, 93–99 (2017).

65. Lauronen, E. et al. Recovery from schizophrenic psychoses within the northern
Finland 1966 Birth Cohort. J. Clin. Psychiatry 66, 375–383 (2005).

66. Csernansky, J. G., Mahmoud, R. & Brenner, R., Risperidone-USA-79 Study Group. A
comparison of risperidone and haloperidol for the prevention of relapse in
patients with schizophrenia. N. Engl. J. Med. 346, 16–22 (2002).

67. Li, L. et al. Comparison of clinical features and 1-year outcomes between patients
with psychotic disorder not otherwise specified and those with schizophrenia.
Early Interv. Psychiatry. https://doi.org/10.1111/eip.13276 (2022).

68. Fennig, S. et al. Psychotic patients with unclear diagnoses: A descriptive analysis.
J. Nerv. Mental Dis. 183, 207–213 (1995).

69. Doyle, R. et al. First-episode psychosis and disengagement from treatment: a
systematic review. Psychiatr. Serv. 65, 603–611 (2014).

L. Li et al.

7

Published in partnership with the Schizophrenia International Research Society Schizophrenia (2022)    87 

https://doi.org/10.1111/eip.13276


70. Robinson, D. et al. Predictors of relapse following response from a first episode of
schizophrenia or schizoaffective disorder. Arch. Gen. Psychiatry 56, 241–247
(1999).

71. Bergé, D. et al. Predictors of relapse and functioning in first-episode psychosis: a
two-year follow-up study. Psychiatr. Serv 67, 227–233 (2016).

72. Pelayo-Terán, J. M. et al. Rates and predictors of relapse in first-episode non-
affective psychosis: a 3-year longitudinal study in a specialized intervention
program (PAFIP). Eur Arch. Psychiatry Clin. Neurosci. 267, 315–323 (2017).

73. Sim, K. et al. Depot antipsychotic use in schizophrenia: an East Asian perspective.
Hum. Psychopharmacol 19, 103–109 (2004).

74. Kang, G., Kang, S., Yoon, H. & Lee, J. Attitudes of patients with schizophrenia and
their caretakers toward treatment with long-acting injectable antipsychotic
medication. J. Korean Assoc. Soc. Psychiatry 15, 67–73 (2010).

75. Yeo, S. U. et al. Acceptance rate of long-acting injection after short information: a
survey in patients with first- and multiple-episode psychoses and their caregivers.
Early Interv. Psychiatry 11, 509–516 (2017).

76. Heres, S., Hamann, J., Kissling, W. & Leucht, S. Attitudes of psychiatrists toward
antipsychotic depot medication. J. Clin. Psychiatry 67, 1948–1953 (2006).

77. Marshall, M. et al. Impact of early intervention services on duration of untreated
psychosis: data from the National EDEN prospective cohort study. Schizophr. Res.
159, 1–6 (2014).

78. Singh, K., Ghazi, F., White, R., Sarfo-Adu, B. & Carter, P. Improving access to Early
Intervention in Psychosis (EIP): the 2-week wait for cancer comes to psychosis.
BMJ Open. Qual. 7, e000190 (2018).

79. Boden-Stuart, Z., Larkin, M. & Harrop, C. Young adults’ dynamic relationships with
their families in early psychosis: Identifying relational strengths and supporting
relational agency. Psychol. Psychother. 94, 646–666 (2021).

80. Mittal, V. A. et al. Exercise treatments for psychosis: a review. Curr. Treat Options
Psychiatry 4, 152–166 (2017).

ACKNOWLEDGEMENTS
The corresponding author would like to thank all participants in the study and father
for guidance and support. This study was supported by a grant of the Korean Mental
Health Technology R&D Project, Ministry of Health & Welfare, Republic of Korea
(HL19C0015) and a grant of the Korea Health Technology R&D Project through the
Korea Health Industry Development Institute (KHIDI), funded by the Ministry of
Health & Welfare, Republic of Korea (HI18C2383).

AUTHOR CONTRIBUTIONS
Y.-C.C. conceptualized the study. S.-W.K., B.J.L., J.-C.Y., K.Y.L., S.-H.W., S.-H.L., S.-H.K.,
S.H.K., E.K., and Y.-C.C. performed the study and acquired data. B.M.L., W.-S.K., and
F.Z.R. conducted statistical analyses. S.-W.K. and Y.-C.C. analyzed and interpreted the
data. L.L. drafted the manuscript. Y.-C.C. critically revised the manuscript and received
the grant. All authors approved the final manuscript.

COMPETING INTERESTS
The authors declare no competing interests.

ADDITIONAL INFORMATION
Supplementary information The online version contains supplementary material
available at https://doi.org/10.1038/s41537-022-00301-4.

Correspondence and requests for materials should be addressed to Young-Chul
Chung.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://
creativecommons.org/licenses/by/4.0/.

© The Author(s) 2022

L. Li et al.

8

Schizophrenia (2022)    87 Published in partnership with the Schizophrenia International Research Society

https://doi.org/10.1038/s41537-022-00301-4
http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Three-year outcomes and predictors for full recovery in patients with early-stage psychosis
	Introduction
	Methods
	Participants
	Assessments
	Demographic and clinical data
	Self-rated variables
	Definitions of remission, recovery, drop-out, and relapse

	Statistical analysis

	Results
	Discussion
	DATA AVAILABILITY
	References
	Acknowledgements
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION




